
1.1 Introduction to Cells 
Unicellular Organisms 
In order to survive, unicellular organisms must be able to carry out the functions of life 
 
Metabolism- all the chemical reactions inside a cell  
Response- reacts to environmental changes 
Homeostasis- the ability to keep internal conditions balanced  
Growth 
Reproduction 
Excretion 
Nutrition 
 
The volume of a cell will determine how much 

- Consume resources 
- Produce waste products  

The surface area of a cell will determine how quickly a cell can move materials in or out of a 
cell 
The important feature of a cell is the ratio of surface are to volume; SA:Vol 
 
The bigger the cell, the smaller the SA:Vol. 
 
Cells with a high SA: Vol are able to effectively transport material in an out of a cell due to the 
shorter distance to the membrane.  
To maintain a high SA:Vol cells; 

- Divide- 2 small cells are more efficient that 1 larger cell 
- Fold up/extend their membrane  

 
 
 

Multicellular Organisms 
- When cell starts working together in multicellular organisms in tissues, organs and 

organ system, they start to display properties which individual cells do not have. 
- These are called emergent properties e.g. the cells of the digestive system cannot 

individually digest and absorb nutrients, but by working together, the whole system 
is able to.  

- The emergent properties arise in multicellular organisms because cells become 
specialized e.g. heart cells, and kidney cell- 220 different types in humans 

- They become specialized through the process called differentiation, where the 
genes are ‘turned on and off’ as required. Turning genes on and off is called gene 
expression 

- For the majority of cells once they have gone through differentiation, they remain 
that cell type during its life cycles 

- There are special cells which have the ability to change into many cell types, these 
are called stem cells 

1 of 89



- Glycogen 
- Similar to starch but more branched 
- Store of carbohydrates in the liver and muscles 

 
 
 
 
 
 
 
 
 
 

Name of 
Carbohydrate 

Where it is found Composition Use 

Cellulose It is mainly found in 
the cell walls of plant 
cells 

Made up of chains of 
β-glucose which are 
linked together by 
using hydrogen bonds 

It has a high tensile 
strength, so it is used 
in in cell walls of 
plants 

Starch In plants Made of curved chains 
of α-glucose; amylose 
and amylopectin  

It is used for energy 
storage in plants 

Glycogen Liver and muscles of 
animals 

Made of curved chains 
of α-glucose; amylose 
and amylopectin, 
similar to starch, but 
more branched  

It is used for the 
storage of 
carbohydrates in the 
liver and muscles of 
animals  

 
 
Lipids 

- Lipids are used as long-term energy storage in human 
- Stored in adipose tissue under the skin 
- Lipids store twice as much energy per gram than carbohydrates 
- Poor conductor of heat, therefore acts as a layer of insulation  
- Triglycerides 

- Triglycerides are formed by a condensation 
reaction between a glycerol and 3 fatty 
acids 

- Fatty acids can be 
▪ Saturated 
▪ Unsaturated 

• Monounsaturated 
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Mutation 
- New alleles are formed by a mutation in a gene, which cases a change in the DNA 

structure, this can be caused by 
- Radiation 

▪ E.g. UV, X-rays, radioactive isotopes 
- Chemicals 

▪ Chemicals in tobacco smoke, mustard gas 
- Mutations can only be passed on if they occur in the gametes  

 
Consequences of nuclear bombs/accidents 

- The nuclear bombs dropped on Hiroshima and Nagasaki and the nuclear plant 
explosion at Chernobyl all released large amounts of radiation into the environment 

- Consequences 
- Immediate human deaths or within a few months of the incidence 
- Mutation leading to cancer, stillbirths or malformation of foetus 
- Destruction of animals and plants 
- Bioaccumulation of radiation  
- Contamination of soil and water  
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5.3 Classification and Biodiversity 
Hierarchy of Taxa 

- Taxa means groups in Greek 
- In biology species are arranged in to groups/taxa which share 

common characteristic 
- There are different levels into which all living things can be grouped 

– these different levels are called the hierarchy of taxa  
 
Domains 

- Based on ribosomal RNA all living things can be classified into one of 
three domains 

- Viruses are not classed as living as they are unable to carry out some 
of the essential life processes e.g. reproduction, respiration 

- Eubacteria 
- True bacteria 

- Eukaryota 
- Eukaryotic, either single 

celled or multi-celled 
- Archaea  

- Found in extreme 
environments, have DNA with 
histones, different shaped 70S 
ribosomes  

 
 

Binomial Nomenclature 
- Binomial nomenclature is the naming system which was developed by Carl Linnaeus 
- All organisms have a biologic name based on this system 
- Name = Genus + species 

- E.g. Homo sapiens 
- It is written in italics 
- A capital letter for the genus and a lower-case letter for the species 
- It is written in full when first mentioned, but genus can be subsequently be 

appreciated e.g. H. Sapiens 
- The biological name will tell you how closely related organisms are to each other 
 

 
 
 
 
 
 
 
 
 

Human  Pohutukawa 
Animalia Plantae 

Chordata Angiospermae 
Mammalia Eudicots 

Primate Myrtales 

Hominidae Myrtaceae 
Homo Metrosideros 

sapiens excelsa 
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6.6 Hormone, Homeostasis, and 
Reproduction 
Homeostasis 

- The human body has a normal physiological range for a number of internal variables 
- Body temperature 
- Blood glucose 
- Blood pH 
- CO2 concentration 
- Water balance 

- The maintenance of these variables within the normal range is called homeostasis  
- Homeostasis involves the nervous and endocrine (hormonal) systems 
- Endocrine system 

- The endocrine system releases hormones into the blood system  
- Hormones in the blood system to the target tissues/organs 
- Homeostasis works by a negative feedback loop  

▪ Conditions in the body change from the ‘normal’ point 
▪ Change detected 
▪ Corrective measure is activated 
▪ Conditions return to normal point 
▪ Corrective measured are switched off 

Blood Glucose Regulation 
- The pancreas has 2 cell types important in glucose regulation 

-  cells produce glucagon  

-  cells produce insulin  
- Glucose too high 

-  cells in the pancreas produces insulin 
- Insulin causes  

▪ Increase uptake of glucose by the body 
▪ Storage of glucose in the liver as glycogen  

- Glucose too low 

-  cells in the pancreas produces glucagon  
- Glucagon causes the liver to break down glycogen into glucose 

- Diabetes 
- Is a condition where the body is unable to regulate levels of glucose in the 

blood 
- Symptoms 

▪ Frequent urination 
▪ Increased thirst 
▪ Increased hunger 
▪ Tiredness 
▪ Nerve damage (neuropathy) 

• Prolonged effect 
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